EGS CONFIDENCE TEST EXECUTION COVER SHEET

1. Test ID and Title: EOC4 - Telemetry Analysis Confidence Test

2. Test Conductor / Test Leadiane Womack

3. Planned Execution Date: 12-20-96 to 12-24-96

4. Actual Execution Date:

5. Planned Configuration:

e SAS workstation at the EOC (display, host-attached printer, ftp, Kerberos)
» EOC workstations (ftp, Kerberos)

» Servers: Data Server, Real-time Server, Multicast Server
» Data Storage Unit (File Servers, RAID Units)

* Printers: Color, Laser, Line

* FOS Analysis Subsystem

 FOS Telemetry Subsystem

* FOS Real Time Contact Management Subsystem

* FOS User Interface Subsystem

e FOS Planning and Scheduling Subsystem

* FOS Data Management Subsystem

* FOS Resource Management System

6. “As Run” Configuration:

7. Package items planned for execution:
Test Set-Up steps: 1, 11-16, 18
Test Case EOC4.4 steps: All

Test Case EOCA4.8 steps: All
Test Termination steps: 1-7,12

8. Package itemsactually executed and deviations from currentpublished
procedures.

9. Results
a. Capabilities successfully demonstrated
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b. Capabilities not successfully demonstrated
C. Requirements verified
d. Discrepancy Reports submitted

10. Lessons Learned
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Telemetry Analysis Confidence Test - EOC4

The Spacecraft (S/AnalysisService provides theapabilities needefdr management of
the on-boaraystems antbr overallmission monitoring It allowsthe EOC operators to
monitor and manage the S/C system configurations and resources; perform réalf)me
andoff-line analyses 08/C bus and instrumedata to trackperformance and trends, and
detectand isolate anomalies. Theswmlysisfunctions are provided on a non-interference
basis withR/T telemetry processing functions. Only a subset ohttadysisfunctions is
provided in real tim¢hrough the use of a FOS User Interface (FUI) Qéinklysis and
SSR Analysis tools.

The AnalysisService evaluates the performance of the s/6systems antthe status of
instruments. Performancelata are processed from spacecraft recorder and R/T
housekeeping, and historical telemetry. The historical telemetry is retrieved from either
short-term (FOS DMS) or long-term storage (SDPS). The EpGrts on theuality of

the data used for thanalysis,reportsfailures detected, anddentifies marginal system
operation. The EOQenablesoperators toanalyzethe performance of thmower,
command anddata handling, thermal, communications, and guidance navigation and
control subsystems.

Test Objectives:

The objectives of the test are:

* Verify that the EOCan receive, process, aalalyzeS/C bus and instrumedata to
track performance and trends, addtectand isolateanomaliesn real-time(R/T) or
off-line.

» Verify thatsystem statistics (analog, discrete, lmd) areautomatically generated at
the EOC for telemetry parametersaaily, monthly,orbital, and mission-to-datene
spans.

» Verify that user-defined statisticémin-max-mean andtandard deviation) for a
specified time interval can be generated for a selected set of telemetry parameters.

» Verify that the following types ofrequests can be performed: Quigkalysis,
Replays, and Standing Orders.

» Verify that the EOCcan perform S/C Clock corretats to CoordinatedUniversal
Time (UTC) and detect faults of Solid-State Recorder (SSR) playbacks.

» Verify that the EOC can apply algorithms to S/C telemetry during off-line analysis.

« Verify that carry-oufiles can be generated by the F@&alysisSubsystem to contain
the following: AM-1 S/C housekeepingata, AM-1 S/Chealth and safetglata, and
AM-1 diagnostic dataNetwork Control Center (NCC) operator datassage (ODM)
data, and EDOS Customer Operations and Data Accounting (CODA) message data.

» Verify that S/CAnalysis System (SAS) can receiwarry-outfiles, SSR trastbuffer
files, and standardnalysisproducts forspecialized mission analyses whete not
supported by the FOS Analysis Subsystem.

» Verify the storage angktrieval ofcarry-out filesand otheranalysigproducts from the
local EOC archive (short-term storage)d the GSFC DAAC (long-term storage)
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» Verify that the analysis products can be provided in both hardcopy and softcopy form.

Test Configuration:

Hardware and software configurations at each ECS sitmanaged anttacked by the
M&O organization athat site. Theonfigurationthat is testecgainst will be provided in
the test report.

(See Exhibit EOC4-1.1-0C4-1.2, and EOC4-1).3

Participants and Support Requirements:

Participants:

FOT,SN (TDRSS), S/C Integration Facility, Sustaining Engineering Facility,
Valley Forge (M&O personnel), Western Test Range (M&O personnel),
RFSOC (M&O personnel), FDF (M&O personnel), NCC (M&O personnel)

Communications:
Voice - SCAMA and CCL circuits TBS
Data - EBnet
IP addressesTBS

Equipment and Software:
SAS workstation at the EOC (display, host-attached printer, ftp, Kerberos),
EOC workstations (ftp, Kerberos)
Servers: Data Server, Real-time Server, Multicast Server
Data Storage Unit (File Servers, RAID Units)
Printers: Color, Laser, Line
FOS Analysis Subsystem
FOS Telemetry Subsystem
FOS Real Time Contact Management Subsystem
FOS User Interfaceubsystem
FOS Planning and Scheduling Subsystem
FOS Data Management Subsystem
FOS Resource Management System

Test Tools:
1. ETS MPS (S/C simulationmode) - sends telemetry in CADU format to the
EDOS.

2. ETS HRS - provides high-rate telemetry (150 Mbps) in CADU format to

EDQOS or to the ETS MPS via a H/K file.

3. SSIM - simulategshe AM-1 S/C and provides telemetry in CADU format to

the EDOS.

Test Prerequisites:

Dynamic pages containing alphanumerics, tables, graphs, and “NODATA” and

“STATIC” flag indicators (use th®isplay Builder);rooms (use the RoorBuilder);
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event messages (use the Quick Message Generatorjepord templates (use the
Report Selector: OrDemand, Periodic, and Custom dialogtables containing
predetermined telemetry parameter values to be compared with resulting
decommutated and EU converted values; and ETS scenario script files.

Multicast
EOC |7
Storag!
Operational LAN (FDDI)
Printer
EOC ile ile
- I ROU} JdiSel é—:erve :SStee’
ime :
Server HubBridge
FOT
User - Real — Data RAI_D
Station Time Server Unit
- Server —
Test
User HubBridge
Station Data Storag
I Support LAN (FDDI)
Printer . T
'
I
1 File
1 Server
[}
— Base T SAS
D U3 Attched FDDI Workstation ()
RAID
Unit
Host
Printer Support Data Storagd
GSFC
Bldg 32
——————— EBnet

------------ No Physical Connection

EXHIBIT EOC4-1.1: Telemetry Analysis using only the EOC
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Real-me Comands &
Telemetry, Recordedefemetry

Real-time
Operational LAN (FDDI) e
Telemetry,
AM-1 Trash Buffer, Recorded
String Level Satus, Telemetry
Event Messages
- P
I N
L Commands &
el Real | b Data Real-time Command Telemetry
B - g‘er:/eer Server & Telemetry (EDUs) EDOS (CADU format) WSGT/
- "= izpr | ------p»{ sTeT
Test
Siation e
High
Recorded Telegtry Rate
Suppert AN (0D (rate-buffered EDUs)| Data
‘ SR & Lo et |
. GSFC Data
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‘ EDOS
—0 Base T SAS cor
——Dual Attached FDDI Workstation)
ws(g
1 NCC
NCC Messages
Tt GSFC
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Bldg 32
—=-—-—--— EBnet

EXHIBIT EOC4-1.2: Telemetry Analysis using RFSOC & ETS MPS

Real-me Comands &
Telemetry, Recordedefemetry

i Real-time
Operational LAN (FDDI) e
Telemetry,
AM-1 Trash Buffer, Recorded
String Level Satus, Telemetry
Event Messages
D —
I N
L Commands &
Real | b Data Real-ime Command Telemetry
g‘er:/eer Server & Telemetry (EDUs) EDOS (CADU format) WSGT/
- pr |- -] STGT
WSC
High
Recorded Telegtry Rate
- Supper AN FER) (rate-buffered EDUs) Data
Printer
| Low Rate ‘
. GSFC Data
‘ Bdga2 [
‘ EDOS
—0 Base T SAS Goir
——Dual Attached FDDI Workstation)
SN Schedule wsq
b SEEEEECEEEE NCC
NCC Messages
Tt GSFC
g 5 Bldg 32
Bldg 32
—=—-—-— EBnet

EXHIBIT EOCA4-1.3: Telemetry Analysis using TDRSS and AM-1 S/C
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Test Data:

Description / Characteristics File/script name and
| physicallocation

AM-1 real-time data in CCSDS telemetry
(TLM) packets in the form of Path Service

16, 32, 48; representative set of both discre

and analog parameters):

e S/C bus and instrument H/K telemetry
data (16 kbps, APID =1, VCID = 1)

ETS, SSIM, AM-1
S/C,FOS DMS or

EDUs (one of each TLM value bit size - 1, 8,SDPS

te
EOC1 Test Data

rt_hk.scn

AM-1 real-time data in CCSDS telemetry
(TLM) packets in the form of Path Service

16, 32, 48; representative set of both discre

and analog parameters):

e S/C bus and instrument H&S telemetry!
data (1 kbps, APID = 2, VCID = 2)

ETS, SSIM, AM-1
S/C,FOS DMS or

EDUs (one of each TLM value bit size - 1, 8, SDPS

te
EOC1 Test Data

hs_standby.scn

CTIU standby telemetry in the form of EDU
(1 kbps [all telemetry sources except SSIM
APID =5, VCID = 2) - one of each TLM

set.

SETS, SSIM, AM-1
,S/C,FOS DMS or
SDPS

value bit size - 1, 8, 16, 32, 48; representative

EOC1 Test Data

hs_standby.scn

AM-1 recorded data in CCSDS telemetry
packets in the form of recorded EDUs (one
each TLM value bit size - 1, 8, 16, 32, 48) i
rate-buffered data files (each file limited to
single APID type, ):

e S/C bus and instrument H/K telemetry
data (256 kbps, APID =1, VCID =1,
150 Mbps [ETS HRS and AM-1 S/C
only], APID =1, VCID = 11)

ETS, SSIM, AM-1
of/C,FOS DMS or
nSDPS
A
EOC1 Test Data

playback.scn

11/15/96

AM-1 real-time data in CCSDS telemetry | ETS, SSIM, AM-1 limitchk.scn
(TLM) packets in the form of Path Service | S/C,FOS DMS or
EDUs (one of each TLM value bit size - 1, 8,SDPS
16, 32, 48):
e S/C bus and instrument H/K telemetry | EOC1 Test Data

data (16 kbps, APID =1, VCID = 1) with

red & yellow high/low, and delta limit

violations
* S/C bus H&S telemetry data (1 kbps,

APID = 2, VCID = 2) with red & yellow

high/low, and delta limit violations
AM-1 real-time data in CCSDS telemetry | ETS, SSIM, AM-1 euconv.scn
packets in the form of Path Service EDUs | S/C,FOS DMS or
(containing at a minimum: one of each SDPS
telemetry sample type - current, voltage,
temperature, power; one of each of the EOCL1 Test Data
telemetry point source type - real or raw data,
flight software generated data, pseudo orar
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Source File/script name and
| physical location

Description / Characteristics

derived data, passive analog, and active
analog; one of each possible APID/VCID
combination; one of each EU conversion type
- line segment [up to 15 line segments - 1, 2,
5, 8, 11, 14, 15]; polynomial [1st, 2nd, 3rd,
4th, 5th, 6th, and 7th order]); exponential.
Dynamically modeled telemetry parameters. ETS,FOS DMS model.scn
EOCI1 Test Data
AM-1 real-time data in CCSDS telemetry | ETS, SSIM, AM-1 TBS-5
packets in the form of Path Service EDUs | S/C, FOS DMS, or context.scn
(containing at a minimum: one of each SDPS [Release B]
possible APID/VCID combination)
EOCI1 Test Data
AM-1 real-time data in CCSDS telemetry | ETS, SSIM, AM-1 TBS-6
packets in the form of Path Service EDUs | S/C, FOS DMS, or derived.scn
(containing at a minimum: one of each SDPS [Release B]
possible APID/VCID combination)
EOCI1 Test Data
SCC memory dump data in the form of EDUETS, SSIM, AM-1 TBS-3
(1 kbps [all telemetry sources except SSIM], S/C, FOS DMS or [Release B]
APID =6, VCID = 3; 16 kbps, APID = 3, SDPS via th&OC2
VCID = 3) test
CTIU memory dump data in the form of ETS, SSIM, AM-1 TBS-3
EDUs (1 kbps [all telemetry sources except S/C, FOS DMS or [Release B]
SSIM], APID = 6, VCID = 3; 16 kbps, APID| SDPS via th&OC2
=3,VCID = 3) test
instrument memory dump data in the form pfAM-1 10T, FOS TBS-3
EDUs for ASTER, CERES, MODIS, MISR,| DMS or SDPS via [Release B]
and MOPITT (1 kbps, APID =6, VCID = 3;| theEOC2 test
16 kbps, APID = 3, VCID = 3)
EDOS Customer Operations Data and EOC1 Test Data via TBS
Accounting (CODA) message data the FOS DMS, ETS [Release B]
OMDSIM, or EDOS
Network Control Center (NCC) ODM data | ICT9 Test or NCC TBS
[Release B]
Pre-defined user algorithms that modify AM-1 FOT and/or TBS
telemetry parameters (C or C++) 10T [Release B]

Test Case Descriptions:

The initial telemetryanalysistests will begin withthe EOC and the FOS DMS as the
telemetry sourceFor initial Release B testing, tB8S (MPSand HRS) or the SSIMill

be the telemetry sources; théssts vill be conductedusingthe S/C aWwalley Forge (VF)
and/or Western Te®Range (WTR). If the S/C and the SN ar integrated, the Radio
Frequency Simulation Operatio@enter (RFSOC) along wite TS MPS will beused
simulatethe S/C. The rooftopntenna at VF is also an option. The FDF will be used to
provide pointers for the rooftop antennas.
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EOC4.1 Quick Analysis
R/T Analysis is a Release B capability. [24]

Requirements to be Verified:

Release A EOC-6010#A* - (1)

Release BEOC-6010#B, EOC-6070#B, EOC-6130#B, EOC-6135#B,
EOC-6140#B, EOC-6195#B, EOC-6200#B, EOC-6210#B - (8)

This test verifies that the EOCcan perform real-timéR/T) telemetry analyses twack
performance and trends, and detect and isolate anomalies.

EOC is configured for R/Telemetry analysis. R/T logical string ignitialized on a R/T
server. A mirrored or tailored connection is establishedgetfofdynamic displaypages
are created through the selection of telemetry parameter selagingshe FUIQuick
Analysistool. Thedisplaypages provide updatirdjsplays ofR/T time telemetrydata in
severaloutput views: Each type obutput view (graph, table,info window and/or
alphanumeric window) will be exercisedThe format option ilv also be used to
customize each type of output view.

EOC4.2 Telemetry Replays

Dedicated and sharedreplays and analysis request monitoringare Release B
capabilities. [24]

Requirements to be Verified:
Release BEOC-5240#B, EOC-6010#B, EOC-6100#B, EOC-7120#B

This testverifiesthat the EOGcan perform dedicated and shared replays to assist in the
analysis of historicatelemetrydata to trackperformance and trends, anétect and
isolate anomalies.

The replay function is performed through tReplay Controller tool. Thefollowing
specifications are entered or selected in the Replay Controller window: parameters for the
logical string(e.g., S/Cand ODB identifiersglata type, replay type, and replay rate); and
the time frame(start and stop times) of the requested telemetigta. The request is
submitted. A telemetrglata request is sent to the FOS DMS (short-tarchive) or the
data server for the SDPS (long-teanchive). The telemetry is retrieved, decommutated,
and EU converted. The repllgical string(sirespecified, themequested. The request

is accepted itll the required resources awilableand no errors are detected.. If the
resources are natvailablethe replay request is placed in queue to wait for the resources
to become available. Whehe resources becormagailable, a replay string or strings
(dedicated or shared) aiatialized. For the sharebbgical string,one of each type of
connection (mirrored and tailored) is establish@@ilored connections is a Release B
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capability. [24] The following replay control features will be exercised: ptayse, step,
stop, reset, and time change (begin time and step interval).

EOC4.3 Standing Orders
Standing Orders are a Release B capability. []

Requirements to be Verified:
Release BEOC-6100#B, EOC-6195#B, EOC-6200#B

This test verifies that the EOCcan create and execute standingers thatperform
repetitive R/T and historical telemetry analyses automatically.

Two types of standingrders will be generated: Rep@&@tanding Orders usirtpe report
(custom, periodic, and on-demand) template buildersfAaatysis Standing Ordersising
the Analysis Request Builder. A Standing Order Browseoltis used twiew, enable,
disable, delete, and modify all the standing orders in system; it also providegtukeof a
standing order.

EOC4.4 Analysis Requests and User-Defined Statistics Generation

Analysis request monitoring, analysis report andproduct generation (with the
exception of output datasetspre Release B capabilities. [24]

Requirements to be Verified:
Release AEOC-6050#A, EOC-6060#A, EOC-6070#A, EOC-6100#A,

EOC-6195#A
Release BEOC-6050#B, EOC-6060#B, EOC-6070#B, EOC-6100#B,

EOC-6110#4B (b, c, d, €), EOC-6195#B, EOC-6200#B
This testverifiesthat the EOCcan create anfilffill telemetryanalysisrequests, generate
user-defined statisticsand apply pre-defined algorithms to received telemeftfis
algorithm feature is a Release B capability. [24]

* Analysisrequests are submitted through thealysis Request Builder for a
selected set ohistorical telemetrydata. Theanalysisrequestsspecify the
request processing site (loaally or EOC only); dataquality (all data, good
dataonly); telemetry parameters; time periosmplingrate (all data,changes
only data,and dataevery Nth sample up td32767); user-defined statistics;
and/or algorithms required to generatelysisproducts All samplingrates
are exercised for variou®mbinations of good and bata. Each type of
analysis product output ew (telemetryattributes, graph, and table) is
exercised. The format option is used to customize each tymatmitview.
The remainingproduct optiongoutput datasethput dataset, and carry-out
file) are also exercisedlotting data contained within a dataset and the
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creation of reports that contain plots and tables are Release B
capabilities.

* User-defined statistid@nin-max-mean andtandard deviation) for specified
time interval (betweenne second and 24 hours) are generated for a selected
set oftelemetry parameters. The resulting statistical datasetsdcigedand
are retrieved for display via the FUI and/or report generation.

EOC4.5 System Statistics and Dataset Generation

Requirements to be Verified:
Release BEOC-6050#B, EOC-6195#B, EOC-6200#B

This test verifies that the EOC can generate system statistics and store them as datasets for
display by the FOS User Interface (FUI).

e System statistics (analog, discrete, lmd) areautomatically generated at the
EOC for telemetry parameters daily, monthly,orbital, and mission-to-date
time spans. Statisticdlatasets are generated and archivEkis is a Release
B capability. [24]

» Historical requests for selected archived statistiessubmitted; these requests
include requestname, time interva(start/stop),and the telemetry parameter
names. The selected archived statistreschosen to ensure that tapability
of crossing operational database boundaries is exercised.

EOC4.6 SSR Analysis
This is a Release B capability. [24]
Requirements to be Verified:

Release BEOC-5030#B (a, b), EOC-6010#B, EOC-6110#B (b, c, d, €), EOC-6195#B,
EOC-6210#B

This testverifiesthat the EOCandetectand isolate faults in Solid-StaRecorder (SSR)
playbacks, andtake corrective measures by generatcmmmand requests and/or
recommending other courses of action.

Faults in the Solid-State Recorder (S$R)ybacksare detected andolated The SSR

H/K telemetry, EDOS SSR CODA, and the N@itk status are evaluated to ensure the
receipt of SSR data. Loss of datéormation is providedia the CODA. Loss os$ignal
information is providediia the Network Control Center (NCC) ODMEDOS CODAs

and NCC ground telemetryare not handled until Release B. [24]The SSRbuffer

pointers buffer status, and plyback state is monitoragingthe SSRAnalysistool. This

tool also displays SSR parameters, and recording and playback counters in table and graph
format. Dataoss recovery and RIink problems and solutions, and command requests

for playbacksare viewed viathe scrolling list inthe SSRAnalysiswindow. Areport of
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the state of the SSR at tkad of a contact will be forwarded to the PAS and FUI for
display.
EOCA4.7 S/C Clock Correlation Analysis

This is a Release B capability. [24]

Requirements to be Verified:

Release BEOC-5030#B (a, b), EOC-5187#B, EOC-6210#B

This test verifies that the EOCcan calculate discrepancies betwtden S/C Clock and
CoordinatedUniversal Time(UTC), and generateliscrepancyreportsand corrective
commands requests to adjust the S/C Clock.

The S/C clock drifterror is calculated usinghe ReturrChannel Time DelayRCTD)
method. The S/C clock driérror isthen calculated usintpe User S/C ClocKalibration
System (USCCS) methodl'he S/C clockime biasrequired forsynchronizingthe S/C
clock relative toUTC is determinedia both methods and correcticemmand requests
are generated.

EOCA4.8 Transfer, Archival, and Retrieval of Analysis Results
Requirements to be Verified:

Release A:EOC-7120#A
Release BEOC-7120#B

This testverifiesthat the EOCcanstoreand retrievenalysisresults(carry-outfiles and
otheranalysisproducts) from thdocal EOC archive(short-term storagejnd the GSFC
DAAC (long-term storage)Thistestalsoverifiesthat carry-oufiles can be forwarded to
the S/C Analysis System (SAS) and other appropriate recipients.

» The carry-out files are generated by the FD8lysisSubsystem (FAS)They
contain thefollowing types ofdata: AM-1 S/C housekeepinata, AM-1 S/C
health and safetgata, andAM-1 diagnosticdata, Network Control Center
(NCC) operator datmmessage (ODMglata,and EDOS Customer Operations
and Data Accounting (CODA) message data.

* Carry-outfiles and otheranalysisproducts are storednd receivedrom the
local EOC archive (short-term storagepnd the GSFCDAAC (long-term
storage).

e The SAS receives the carry-ofiles, SSR trastbuffer files,and standard
analysigproducts forspecialized mission analysist are not supported by the
FOS Analysis Subsystem.

* A selected set of analysis products are prowdke&UI displaysandreports at
the EOC. Analysis report generation is a Release B capability. [24]

Follow-up on the following Release B capabilities: S/C Activity Log andExpert
Advisor.
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